Variations within and between opioid maintenance programmes have been identified in other countries such as US and the UK. The aim of this study was to assess possible differences in treatment organisation, practices and outcomes between 14 regional centres within the Norwegian Opioid Maintenance Treatment programme, which were subject to the same government standards. This was a national ecological study conducted in November 2008 in Norway. Marked variations between the centres in caseload, choice of agonists, prescribing doctor, as well as in the use of supervised dispensing and urine drug screening were found. Only prescribed agonist dose was consistent across all centres. Centres in which patients had more illicit drug use had fewer patients with long-term living arrangements, more unemployment, and more patients who reported social security benefits as main income. The differences occurred despite government regulations, policies and guidelines, and frequent national meetings between centre managers. These findings show how government standards may be interpreted and implemented differently.
INTRODUCTION
Opioid maintenance treatment (OMT) is recognised as an effective treatment for opioid dependence and thus plays an important role in national public health policies (1, 2) . However OMT is not a single uniform type of intervention (1) . Treatment may differ with regard to choice of agonist, dose level, length of treatment, as well as intake and discharge criteria (1, (3) (4) (5) . There are also documented differences in take-home privileges and frequency of urine drug screening (1) . Some patients receive their doses of methadone or buprenorphine at community pharmacies, while others receive their dose in public or private clinics (6) . Treatment objectives may focus differently on harm reduction, rehabilitation or abstinence from all drugs (1, 4, 7, 8) . This diversity in treatment is evident between countries, within countries, and even between counsellors within the same treatment programme (9) (10) (11) .
Diversity in treatment delivery may affect treatment outcomes in various ways. Some OMT programmes prescribe lower methadone doses, and have had higher dropout rates and more illicit drug use compared to programmes that provide high-dose care (>80 mg) (5, (12) (13) (14) . Long-term OMT programmes have had superior treatment outcomes in terms of drug use and individual functioning compared to short-term programmes (1, 3, 4) . Furthermore, treatment programmes with a low caseload are often associated with positive treatment outcomes such as less drug use and higher retention rates (9, 15, 16) . To address these diversities, regulations and guidelines for OMT at state and national levels are commonly used (17) (18) (19) . They typically apply to treatment issues such as intake and discharge criteria, the GP's role in the provision of OMT, and prescription and dispensing of treatment medications (17, 18, 20) .
The estimated number of injecting drug users is between 8 700 and 12 300 injecting drug users (predominantly opioids) in Norway (21) . The national OMT programme was established in 1998 as part of public health care services (22) . Numbers of patients in OMT rapidly increased from 240 patients in the first year to 4542 in 2007 (23) . Initially only persons above 25 years with more than 10 years of opioid dependence that had failed abstinence-oriented treatment were accepted into the programme (22) . These criteria were subsequently modified; the 25 years age criterion was removed and patients with less than 10 years of opioid dependence were accepted into treatment. Current government guidelines state that the main aims of treatment are that patients should strive for abstinence from all drugs except treatment medication, and as far as possible, be socially rehabilitated (22) . Social rehabilitation includes issues such as employment, longterm housing facilities and stable income.
Patients have, until recently, had to establish contact with both social services and a GP to become eligible for treatment. Once an opiate dependent person has been accepted into treatment a GP may act as the prescribing doctor, but treatment should be supervised by a regional OMT centre. Initial acceptance into treat-ment and treatment initiation are always the responsibilities of a regional centre.
The programme comprised of, until recently, 14 regional centres that were subject to the same treatment standards specified in government guidelines (22) . Managers from all of the centres meet several times a year. The aim of these meetings is to support consistency of treatment between centres. Centres that differ greatly from the other centres in treatment practices or outcomes are identified through annual assessments, and reasons for divergence are discussed. There is no formal regulatory body to ensure that centres follow the same treatment standards. However patients may file individual complaints to the Norwegian Board of Health Supervision. The Board's decisions are applicable to all centres and thus treatment practices in all centres may be changed or modified due to such complaints.
The aim of this study was to assess possible differences in treatment organisation, clinical practices and treatment outcomes between 14 regional centres within the Norwegian OMT programme, which were subject to the same government standards. In addition the study further aimed to investigate possible associations between these factors and drug use and social rehabilitation among patients within the OMT services.
METHODS

Setting
All the 14 regional OMT centres within the Norwegian OMT programme in 2008 were included. There were 4913 patients in treatment at the end of 2008.
Design
This study was an ecological study that had a national cross-sectional multicentre design. Data analysis was based upon available aggregated information at centre level provided through the annual assessment of the OMT programme in November 2008. Every year a 53-items questionnaire is completed for each OMT patient. Aggregated information on centre level is provided to SERAF -National Centre for Addiction Research which subsequently publishes these data in an annual report.
The questionnaire used in the annual assessments was originally developed in 2001 and taken into use in 2002 (24) . The variables within the questionnaire were developed on the basis that this should be the minimum information that the case manager should have of their patients. Information on patients' drug use were mainly from urine drug screening results, however in those cases where such results were not available patients were asked of their current drug use. The patients' case manager either at the OMT centre or at the social service centre completed the questionnaire for each patient, and if possible, the instrument was completed in collaboration with the patient. The questionnaire's inter-rater reliability was assessed in 2004 (24) , and items with low reliability (<0.60) were adjusted accordingly.
Treatment organisation and practices
In this study the measures of treatment organisation included number of patients and staff and caseload. Treatment practices included number of patients prescribed methadone or buprenorphine, median medication dosages, number of patients prescribed their medication either from a GP or the OMT doctor. Additionally the number of patients that were urine drug screened at least once a week and frequency of supervised dispensing were included. Supervised dispensing (observed intake of medication) gives an indication of take-home privileges among patients. OMT centres with high frequency of supervised dispensing would have less take-home doses.
Treatment outcomes
The measures of treatment outcome were treatment termination rate, number of patients who had used opioids, benzodiazepines, cannabis and central stimulants in the previous four weeks to the annual assessment in November 2008, number of patients with long-term living arrangements (stable accommodation over time), unemployed patients, and patients with social security benefits.
Data analysis
Aggregated information (number of patients for each variable and total number of patients) for each regional centre (14 centres) was available for analysis. Only valid responses, i.e. completed items, were included in the analysis. Thus the total number of respondents for each item varied from the total number of patients at each centre. Based upon these data it was possible to calculate the prevalence in each centre for each item. Data are presented as median (range) across all centres. The linear regression coefficient (b) and 95% CI were calculated between all demographic variables and outcome variables.
Some of the outcome variables tended to be correlated. Principal component analysis (PCA) was conducted to assess if it was possible to reduce the number of outcome variables into components. PCA computes linear combinations, i.e. weighted sums, among the variables in question, that explain as much variance as possible. Often the first principal component describes a sufficient amount of the total variation that it provides a good representation of the variables (25) .
Descriptive statistics and linear regressions analysis were calculated in SPSS 16.0 (26) and PCA in the open source computer software R (27) .
RESULTS
There were 4913 patients in treatment in the 14 regional OMT centres at the end of 2008. The overall response rate was 81% (53-100%). The median age was 41 (38-44) years, and 30% (22-37%) of all patients were women. There were no major differences between OMT centres in age and gender distribution. 
Treatment characteristics and practices
Both number of patients and caseload differed between centres. Number of patients per centre varied from 124 to 1106, and caseload varied from 26 to 231 (Table 1) . The involvement of a GP as the prescribing doctor varied from 3% to 100%. This means that in some centres the GP was the prescribing doctor to all patients, whereas in other centres OMT doctors provided prescriptions to nearly all patients. Also, prescribing practices varied between centres. In some centres the majority of patients were prescribed methadone and in other centres the majority was prescribed buprenorphine. Five centres prescribed methadone to less than 50% of their patients, while three centres prescribed methadone to more than 70% of their patients. All centres prescribed high-dose treatment, regardless of choice of agonist. The median methadone dose was 100 mg (90-120 mg) and buprenorphine dose was 16 mg (16-24 mg) ( Table 1 ). The use of supervised dispensing and urine drug screening varied greatly between centres. Three centres supervised dispensing on average twice a week (median), whereas four centres supervised dispensing four times a week (median). Twice as many patients were urine drug screened at least once a week in the centre with the highest proportion of patients drug screened (90%) compared to the centre with the least (43%) ( Table 1) .
Treatment outcomes
There were marked variations between centres in illicit drug use among the OMT patients and benzodiazepines were the most commonly used drug (Table 2 ). In the centre with least use, 16% had used benzodiazepines previous four weeks compared to 63% in the centre with most use. Cannabis was the second most commonly used drug among the patients. Of all patients 35% (median) had used cannabis during the previous four weeks; this varied from 12% to 49% between the centres. There were also variations between centres in the use of central stimulants (range 8-24%) and opioids (range 3-24%).
There were differences in social rehabilitation between the centres (Table 2 ). On average 84% (median) of all patients within the OMT programme had longterm living arrangements. Yet there was a 28% difference between the centres with least and most patients with such arrangements. There were also large variations in unemployed patients and patients with social security benefits as main income. Unemployed patients ranged from 54% to 86%, while patients with social security benefits as main income ranged from 3% to 31% between the centres.
The median treatment termination rate across all centres was as low as 4%, but it ranged from 1% to 18%.
Associations between outcome variables
Centres with high rates of benzodiazepine use, also had high rates of cannabis use (r=0.90, b=1.00, 95% CI 0.69, 1.31) and central stimulants use (r=0.61, b=1.40, 95% CI 0.27, 2.54). There was no statistically significant association between level of opioid use in a centre and level of other drug use; benzodiazepines (r=0.18, b=0.09, 95% CI -0.22, 0.41), central stimulants (r=0.23, b=0.27, 95% CI -0.44, 0.98) and cannabis (r=0.28, b=0.16, 95% CI -0.19, 0.50).
Centres with high rates of patients with long-term living arrangements, had fewer unemployed patients (r=0.55, b=-0.43, 95% CI -0.84, -0.02) and fewer patients with social security benefits as main income (r=0.66, b=-0.59, 95% CI -1.01, -0.16).
Drug use and social rehabilitation components
Benzodiazepines, cannabis, and central stimulants use were combined into a single "non-opioid drug use" component using principal components analysis. This component explained 80% of the variation. The component loadings were almost identical for each of the three variables, implying them being equally important in explaining observed variation. Opioid use was less OMT 
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Median across all centres associated with the other three drug use variables; benzodiazepines, cannabis and central stimulants.
Due to the association between the variables longterm living arrangements, unemployment and social security benefits as main income, it was possible to combine these variables into a single "social rehabilitation" component using principal component analysis. This component explained 71% of the variation and the loadings for each of the three variables were almost identical. Results of the linear regression analysis indicated that centres with a high score on the "nonopioid drug use" component (i.e. high use of benzodiazepines, cannabis and central stimulants) had less social rehabilitation among their patients (r=0.74, b=0.74, 95% CI 0.31, 1.16). In comparison there was no association between level of opioid use in a centre and level of social rehabilitation (r=0.42, b=0.02, 95% CI -0.01, 0.06).
The treatment termination rate was not associated with either of the other outcome variables (opioid use, "non-opioid drug use" component or "social rehabilitation" component).
Associations between treatment characteristics and treatment outcomes
Linear regression analyses were performed for each of the dependent variables; opioid use, "non-opioid drug use" component, "social rehabilitation" component, and treatment termination rate. None of the proposed explanatory variables (number of patients and staff, caseload, type of agonist, medication dose, prescribing doctor, supervised dispensing, urine drug screening) were associated with any of the dependent variables.
DISCUSSION
Marked differences were found in treatment organisation, practices and patient outcomes within the Norwegian OMT programme. Variations were found in caseload, choice of agonists, prescribing doctor, as well as in the use of supervised dispensing and urine drug screening. Only prescribed methadone and buprenorphine dose was consistent across the regional centres. Centres with high rates of benzodiazepine use had more cannabis and central stimulants use. Also, centres with more drug use tended to have less satisfactory social rehabilitation among their patients in terms of long-term living arrangements, unemployment, and social security benefits as main income.
Diversity in treatment organisation, practices and outcomes is common both between and within countries (1, 8, 14, 28, 29) . Yet this study was conducted within a national OMT programme, comparing 14 regional centres that were subject to the same government treatment standards, and not between independent treatment programmes. The data show that centres organised treatment differently, and, more importantly, that patients did not have similar outcomes. This suggests that several treatment practices existed within the one national programme and that the regional centres performed differently.
Differences in treatment practices would not be of concern if all centres had outcomes in line with programme aims. The main programme aims were reduced drug use and improved social rehabilitation (long-term living arrangements, employment and other income than social security benefits as main income). However there were differences between centres in patient drug use and level of social rehabilitation. Also, patients are not entirely free to choose their treatment centre due to treatment organisation. Treatment relies on long-term three-party collaboration between an OMT centre, a GP and social services, thus transfers are difficult due to logistical and geographical challenges. This means that patients are required to accept their local centre's treatment standards and practices.
One reason for variations in drug use and social rehabilitation among patients could be differences in patient population. Data from 2006 and 2007 were analysed and the same differences between centres were found. As in 2008, there was no difference between centres in patients' age and gender distribution. There may be other patients' characteristics than age and gender distribution that explain some of the variations between regional centres, but such data were not available for analyses. However based upon the differences in treatment practices between centres documented in this study, it is likely that some of these differences were due to variations in quality of treatment provided.
OMT is a contentious issue in terms of treatment aims and organisation (20, 30) . Differences between policy and professional practices are recognised by many public health professionals (31) . Such differences would be assumed to be even greater in contentious fields such as OMT. This means that there will always be discussions around OMT regulations, policies and practices which are likely to diverge (17, 32) . A possible reason why treatment organisation and practices differed may have been that current treatment guidelines conflicted with what staff interpreted as evidencebased. Another reason could be that there were not enough resources to adhere to the government treatment standards at least in some centres. A third reason could be the lack of a regulatory body that ensured adherence to a minimum of treatment standards. It is also possible that treatment standards specified by the government were too open to interpretation. But whatever may have been the underlying reasons, this study shows that government treatment guidelines and frequent contact between centre managers did not prevent the development of treatment variations.
This study was an ecological study, which included data from all regional OMT centres representing all Norwegian OMT patients. The ecological design does not permit inference as to causality, but it was possible to describe what differences existed within the national programme. It is also likely that other factors than those available for analyses have influenced patients drug use and level of social rehabilitation such as employment. Nonetheless, this study gives a nationwide picture of an OMT programme.
CONCLUSIONS
It is of concern, both to individual patients and policy makers that the regional OMT centres did not have more similar treatment organisation, practices and outcomes. The differences exist despite government regulations, policies and guidelines and frequent national meetings between all the centre managers. This illustrates some of the challenges that are encountered in the provision of a large nationwide treatment programme. It also exemplifies how government standards may be interpreted and implemented differently between treatment centres and shows that implementation of such standards may be difficult. Policy makers and stakeholders need to be aware of and address variations in treatment practices which may develop within large national treatment programmes, particularly if they result in different treatment outcomes.
